Understanding von Willebrand's disease from gene defects to the patients.
von Willebrand's disease (vWD) is caused by qualitative (type 2) and quantitative (types 1 and 3) abnormalities of von Willebrand factor (vWF). vWD type 3, a severe form of the disease with nearly complete deficiency of the protein in plasma, are found to be homozygous or compound heterozygous for null mutations in the vWF gene. Null mutations in both alleles of the vWF gene completely disrupt the protein synthesis resulting in a nearly complete deficiency of the vWF in the type 3 patients. The vWD type 1 patients (mild form with partial deficiency of the protein) could be heterozygous for null mutations or compound heterozygous for the mutations (null mutation + missense mutation) in the gene. The vWD type 2, divided into four variants: types 2A, 2B, 2M and 2N, are caused exclusively by missense mutations within three different domains of the protein (gain or loss of function). The majority of type 2A mutations are located in the A2 domain and the types 2B and 2M mutations are in the A1 domain, while the type 2N mutation is in the FVIII binding domain.